Zoledronate induces apoptosis in cells from fibro-cellular membrane of unicameral bone cyst (UBC).
Unicameral bone cyst (UBC) is a benign cystic lesion in children which is prone to fracture. Various treatments are available, but recurrence after different types of percutaneous injection therapy can cause bone destruction and pathologic fracture. The potential therapeutic effects of anti-resorptive agents, such as bisphosphonates, have not been investigated for UBC. The objective of this study was to characterize the cells from the fibro-cellular membrane of unicameral bone cyst (UBC cells) and to determine whether zoledronate, a nitrogen-containing bisphosphonate, could induce apoptosis in UBC cells. Flow cytometry and immunoblotting were performed in order to determine whether zoledronate induced apoptosis. Cells derived from normal human trabecular bones were used as controls against UBC cells to compare the effect of zoledronate in inducing apoptosis. Immunohisto/cytochemistry (IHC/ICC) and mini-array analyses were performed on tissues and cultured cells. Isolated peripheral blood mononuclear cells were incubated with conditioned media from the UBC cells to determine whether they are capable of inducing osteoclastogenesis. UBC membrane is composed of cells staining positively with CD68, SDF-1, STRO-1 and RANKL, but in vitro cells showed no staining with antibodies to CD68 and STRO-1, suggesting that there was a clonal selection of stromal cells during cell culture. UBC cells also express RUNX2 (runt-related transcription factor-2, core binding factor-1), a key transcription factor for osteoblastic differentiation. In addition, media collected from UBC cells induced a generation of multi-nucleated osteoclast-like cells of peripheral blood mononuclear cells. Zoledronate induced apoptosis of UBC cells in a dose-dependent manner. Apoptosis was evidenced by induction of the active cleaved form of caspase-3. The baseline apoptotic fractions were similar in UBC cells and trabecular bone cells. However, in the overall apoptotic fractions in this study, trabecular bone cells showed 17.2% of apoptosis, significantly lower than 24.2% of UBC cells (p-value=0.007). With the various zoledronate concentrations, mean apoptotic fractions of trabecular bone cells was 19.2%, significantly lower than 27.8% of UBC cells (p-value=0.040). With GGOH co-treatment in various zoledronate concentrations, 15.1% apoptosis was shown in trabecular bone cells, which was not significantly lower than 20.6% of UBC cells (p-value=0.076). This data suggests that zoledronate causes apoptosis in both UBC and trabecular bone cells by inhibition of the mevalonate pathway. In addition to the known anti-osteoclastogenic effect of bisphosphonates, the GGOH inhibitory effects of zoledronate were more prominent in UBC cells than trabecular bone cells, indicating their potential therapeutic role in UBC.